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Disclosure 

CLEAT-FORMING WOVEN FABRIC ARTICLE FOR THE MANUFACTURE 

OF ANTI-CREEP FLOOR MATS 

Technical Field 

The present invention relates to specific methods of producing cleated rubber- 
backed floor mats (such as dust control or rubber mats) through the utilization of the 
combination of a perforated coated woven fabric article and a cushioned platen liner 
between the article and the metal platen of an in-line dust control mat manufacturing 
machine. Such a procedure permits a more efficient manner of producing cleated anti- 
creep dust control mats than previously followed. In particular, the fabric article is in 
the form of a conveyor belt and is preferably constructed from Teflon®-coated woven 
fiberglass which will not adhere to the tacky rubber component of the target mat and 
can withstand the extremely high vulcanization temperatures and pressures required 
during the production of a dust control mat. The cushioned platen liner, which is 
preferably comprised of or coated with silicon, is utilized as a separator between the 
metal platen of the manufacturing machine, as well as cushion for the molten rubber 
as it is pressed through the conveyor belt perforations during vulcanization. Such a 
cushioned liner material substantially eliminates any problems due to the force of the 
metal platen against the molten rubber as it passes through the article perforations. 
The produced mat as well as the woven fabric article/cushioned platen liner 
combination are also encompassed within this invention. 
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Background of the Prior Art 

Floor mats have long been utilized to facilitate the cleaning of the bottoms of 
people's shoes, particularly in areas of high pedestrian traffic such as doorways. 
Moisture, dirt, and debris from out of doors easily adhere to such footwear, 
particularly in inclement weather and particularly in areas of grass or mud or the like. 
Such unwanted and potentially floor staining or dirtying articles need to be removed 
from a person's footwear prior to entry indoors. As will be appreciated, such outdoor 
mats by their nature must undergo frequent repeated washings and dryings so as to 
remove the dirt and debris deposited thereon during use. These mats are generally 
rented from service entities which retrieve the soiled mats from the user and provide 
clean replacement mats on a frequent basis. The soiled mats are thereafter cleaned 
and dried in an industrial laundering process (such as within rotary washing and 
drying machines, for example) and then sent to another user in replacement of newly 
soiled mats. Furthermore, it is generally necessary from a health standpoint to 
produce floor coverings on which persons may stand for appreciable amounts of time 
which will provide comfort to such persons to substantially lower the potential for 
fatigue of such persons by reducing the stress on feet and leg joints through 
cushioning. 

Typical carpeted dust control mats comprise solid and/or foam rubber backing 
sheets which must be cleated in some manner to prevent slippage of the mat from its 
designated area. Such cleats are formed during a vulcanization step and have required 
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a time-consuming procedure of placing the green (unvulcanized) rubber sheet on a 
molded, perforated silicone pad which is itself placed by hand on the conveyor belt of 
a dust control manufacturing apparatus. The finished mat is then removed after 
vulcanization from the non-stick silicon pad. The resultant mat product possesses 
5 cleats formed through the melting and forcing of part of the rubber backing through 
the pad perforations during vulcanization. Such cleats provide anti-slip or anti-creep 
characteristics to the finished mat when placed upon a surface to be protected. Various 
types, shapes, and arrangements of cleats have been utilized in the past for such anti- 
creep benefits with dust control mats. Examples include U.S. Patents 4,741,065 to 
10 Parkins, 5,170,526 to Murray, and 5,227,214 to Kerr et al. 

As noted above, previous methods of providing such cleat features to rubber- 
backed mats are generally produced through the utilization of a perforated silicon pad 
which is placed by hand on a conveyor belt on in in-line vulcanization apparatus. A 
rubber article is then placed on top of silicon pad, and optionally a fabric pile (such as 
15 a carpet) is then placed, again by hand, on top the rubber article. The conveyar belt 
then transports the entire composite to a vulcanization chamber wherein it is pressed 
at a pressure of from about 25 to about 40 psi at a temperature of from about 300 to 
about 400°F for anywhere between about 30 seconds and 20 minutes. After 
vulcanization, the conveyor belt transports the finished composite (floor mat plus 
20 silicon pad) out of the chamber. The floor mat is then removed from the pad and 
allowed to cool and the pad is moved, by hand, back to a location on the conveyor 
belt, prior to the chamber, in order for another rubber article to be placed thereon. 
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Such a procedure is labor-intensive and inefficient. However, until now, there have 
been no disclosures of proper methods to reduce the time and labor required to 
effectively and efficiently produce rubber-backed cleated floor mats. There have been 
developments in conveyor belts, particularly those covered with Teflon® coatings, for 
5 utilization in other rubber molding processes. However, there has been no discussion 
or suggestion regarding the problems associated with cleat-forming perforated 
conveyor belts in the past. In light of the above, it will be appreciated that there is a 
need for a process and apparatus to efficiently produce cleats within the rubber 
backing of an anti-creep floor mat. The present invention thus represents a useful 
1 0 advancement over prior practice. 

Object of the Invention 

In view of the foregoing, it is a general object of the present invention to 
provide an in-line method for the production of cleats in a rubber or rubber-backed 

1 5 floor mat. Furthermore, it is an object of this invention to provide a novel conveyor 
belt system for an in-line floor mat manufacturing apparatus. Additionally, an object 
of this invention is to provide a cleated anti-creep floor mat which is more easily and 
efficiently produced than standard cleated floor mats. Still another object of this 
invention is to provide an anti-creep floor mat which exhibits not only cleats to 

20 provide anti-slip characteristics, but also intermittent patterned areas within the rubber 
on the underside of the rubber floor mat component which mirrors the woven 
structure of the perforated fabric article. 
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Accordingly, this invention encompasses a method of producing a cleated 
anti-creep floor mat comprising a rubber mat component with a mat producing 
apparatus comprising the steps of: 

(a) providing a perforated woven fabric article, which is coated or 
comprised of a material which will not adhere to said rubber mat component after a 
vulcanization step, wherein said perforated woven fabric article is optionally separated 
from the metal platen of said apparatus by a cushioned platen liner; 

(b) placing said rubber mat component on top of said perforated woven 
fabric article of step "a" and optionally placing thereon a fabric pile; 

(c) transporting the rubber mat component/perforated woven fabric article 
composite to a vulcanization chamber; and 

(d) vulcanizing said rubber mat component as it remains on top of the 
perforated woven fabric article, thereby forming cleats through the perforations of said 
perforated woven fabric article; 

wherein said woven fabric article and said optional platen liner are comprised 
of or coated with materials which can withstand the temperatures and pressures 
associated with vulcanization. Also, this invention concerns a floor mat 
manufacturing apparatus having a metal platen wherein said apparatus further 
comprises a perforated conveyor belt positioned on top of a cushioned platen liner 
which is positioned on top of said metal platen. Additionally, this invention 
encompasses floor mat article comprising at least a rubber sheet component wherein 
said rubber comprises a plurality of cleats formed integrally on the surface and at least 
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a portion of the surface of said rubber sheet also comprises a weave pattern of molded 
rubber. 

The term "perforated" or "perforations" is intended to encompass any 
configuration of holes within the woven fabric article structure through which molten 
5 rubber may be forced during vulcanization. Thus, any shape hole, any orientation of 
holes, and any depth of such holes is encompassed within such a term. Preferably, the 
holes (perforations) are circular in shape ultimately to produce cylindrically shaped 
cleats in the target mat article. Also, the diameter of such perforations are preferably 
from about 1/64 inch to about 1/4 inch; more preferably from about 1/32 inch to about 
10 1/8 inch; and most preferably from about 3/32 to about 1/1 6 inch. 

Preferably, the perforated woven fabric article of the instant invention is 

* 

present in the form of a conveyor belt which thereby permits an in-line mat production 
procedure. In such a form, the platen liner must be utilized under the conveyor belt in 
order to reduce off-quality cleat production, as discussed below. However, if desired, 

1 5 the woven fabric article may also be a separate article which is cut from a web of 

fabric which can be placed by hand on a cushioned platen liner and/or on a standard 
conveyor belt within a mat a manufacturing apparatus. After vulcanization, the 
finished mat can easily be removed from the fabric article and the fabric article can 
then be transported to a pre-vulcanization location for placement of another rubber 

20 mat component thereon. The preferred conveyor belt of the instant invention must be 
constructed of material which not only can withstand continuous and/or repeated 
movement around a rotating drum and through a standard in-line floor mat 
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manufacturing apparatus; such materials (including the cut-out forms of such woven 
fabric articles) must also be able to withstand the high temperatures and pressures 
associated with rubber vulcanization. The core material of such a belt or cut-out is 
thus preferably fiberglass although other materials, such as polyaramids, silicon, and 

5 the like, may also be utilized. The belt or cout-out should also be coated with a 

covering which can also withstand vulcanization temperatures and pressures and not 
appreciably adhere to molten rubber. Silicon may be utilized for this purpose as well; 
however, the preferred coating is polyfluoroethylene, also known as Teflon®, 
available from DuPont. The preferred conveyor belt (or cut-out fabric) is first 

1 0 produced by taking a woven (or non-woven) fiberglass fabric and coating it with a 
certain number of Teflon® layers. Perforations are then cut into the coated fabric to 
conform with the desired shape and orientation of ultimately formed cleats on the 
target floor mat article. Then, the cut fabric is coated with a few more layers of 
Teflon® in order to insure the potentially frayed fibers of the cut fiberglass will not 

1 5 interfere with the eventual removal of the target floor mat article from the belt surface. 
If such frayed fiber ends were not coated themselves, they could adhere to the mat 
and produce aesthetically displeasing results. The coated fabric, and thus the belt 
itself, may have a thickness of from about 1/64 inch to about 1/4 inch, depending on 
the desired size of the ultimately formed cleats. The thickness of the fabric (belt) 

20 dictates the length of the projected cleats from the rubber surface of the mat article 
since, upon melting during vulcanization, the rubber will become forced through the 
perforations of the belt a distance roughly the same as the belt thickness. Preferably, 
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the cleat lengths are from about 1/64 to 1/4 inch, more preferably from about 1/32 
inch to about 1/8 inch; most preferably about 3/32 inch. 

The woven structure of such a fabric article is of vital importance to provide 
an extra anti-slip weave pattern feature to the finished floor mat product. Since 
5 woven fabrics exhibit differing textures at their surfaces due to the interfacing and 
crossovers of the individual yarns within the woven structure, the mirror image of 
such a woven structure will be transferred to the target rubber mat component during 
vulcanization as long as the fabric article remains in place under the rubber 
component during such a step. In the past, the production of cleats has been 
10 performed, as noted above, with silicon pads, and the like, which produced discrete 
cleats within the rubber mat component but generally did not include any anti-slip 
features between such produced cleat formations. Through the utilization of such a 
woven structure, the resultant fabric pattern can thus be transferred to the rubber 
surface which provides a roughened surface between produced cleats for improved 
1 5 anti-slip characteristics within the inventive floor mat. 

Prior to incorporating the aforementioned preferred conveyor belt to a floor 
mat manufacturing apparatus (which generally comprises a metal platen over which 
the conveyor belt would be placed directly), a cushioned platen liner is placed over the 
metal platen. A platen liner may be placed beneath the cut-out woven fabric article as 
20 well; however, since the hand-placed fabric article would most likely be placed on a 
conveyor belt itself, or placed within a shelf-type vulcanization chamber, some degree 
of cushioning would already be provided which could render the utilization of such a 
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platen liner unnecessary. 

In general, it has been discovered that the platen liner should be present to 
avoid the creation of "flared" cleats in the final mat product. Such a problem is 
caused by both the lack of adhesion between the molten rubber and the Teflon®- 

5 coated fabric surface as well as the force of the metal platen on the molten rubber 
forced through the fabric perforations. Without a cushioning platen liner, when the 
vulcanization chamber presses down on the mat article, the rubber, upon melting, is 
forced through the perforations into the metal platen. The force of the stationary 
metal platen then forces the rubber back toward the belt and rubber article; however, 

1 0 the molten rubber will seek the path of least resistance rather than returning through 
the perforation it came originally. Without the adhesion between the fabric and the 
rubber, the rubber will easily move between the fabric and the platen. In such an 
instance, upon exiting the vulcanization chamber, the mat article is not easily removed 
from the belt (since the rubber forms "hooks" on the underside of the belt). The 

1 5 resultant mat article thus exhibits aesthetically displeasing pleasing cleat formations 
which themselves possess suspect effectiveness as preventing slippage or creeping of 
the mat when placed on a protected surface. Hence, it was discovered that in order to 
provide such an efficient procedure of in-line cleat forming for floor mat articles, a 
cushioned platen liner was required to separate the fabric article (belt) from the metal 

20 platen and to provide cushioning of the rubber to prevent re- forcing back toward the 
belt itself during vulcanization. However, such a platen liner may not be required 
when a cut-out article is utilized to produce the desired cleats, most notably when the 
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conveyor belt itself (which may be coated rubber, or other fabric, for example) within 
the mat manufacturing apparatus provides the necessary cushioning effect; but, other 
times there will be a need to utilize such a cushioned article to reduce the production 
of off-quality cleats. 

5 When present, the platen liner preferably covers the entire area of the metal 

platen over which mat articles will be placed. Preferably, the platen liner will possess 
a modulus of from about 40 to 70 on the Sore A Hardness Scale in order to provide 
the necessary cushioning effects for proper cleat formation. Preferably, the modulus 
is about 50 on the same scale. Furthermore, the platen liner must be able to withstand 

10 the high temperatures and pressures associated with rubber vulcanization. Thus, the 
liner must be constructed from material which possesses both characteristics. The 
preferred material is a rubber coated with silicon (available from Taconic, for 
example) which exhibits a Shore A Hardness of about 50. However, the liner may 
also be constructed from other heat-resistant materials which have been incorporated 

1 5 within flexible fabrics, rubber, and the like, and/or alternatively coated with a heat- 
resistant material, such as Teflon®, silicon, and the like. The thickness of such a liner 
is not of great importance, although, the thicker the better (for cushioning purposes). 
The utilization of too thick a liner will not seriously impact the effectiveness of the 
perforated conveyor belt in producing the desired cleats; however, as silicon liners are 

20 rather expensive, the thickness should be dictated primarily by cost versus available 
cushioning characteristics. As such, a thickness of from about 1/64 inch to about 1/2 
inch is preferred; 1/64 to about 1/8 inch more preferred; and 1/64 inch to about 1/32 
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inch most preferred. 

Bri ef Description of the Drawing 

FIG. 1 is an aerial cross-sectional view of the composite of platen, platen 
5 liner, conveyor belt, and floor mat constructed to produce the inventive floor mat. 
While the invention will be described in connection with preferred 
embodiments and procedures, it is to be understood that the invention is in no way 
intended to be limited by such description. On the contrary, it is intended to cover all 
alternatives, modifications and equivalents as may be included within the true spirit 
10 and scope of the invention as defined by the claims appended hereto. 

Detailed Description of the Drawing 

Turning now to the drawing wherein like reference numerals designate like 
components in the various views, in FIG. 1 there is shown in profile the composite of 

1 5 different utilized components for production of the inventive floor mat article 10. In 
the illustrated and preferred practice, a rubber mat backing sheet 12 is covered with, at 
least partially, and attached to (during vulcanization) a pile fabric 14 to form the 
desired floor mat 10. Cleats 24 are formed in certain locations on the underside of the 
rubber mat backing sheet 12 through placement of the sheet 12 (with or without the 

20 pile fabric 14 on top, preferably with) over a woven fabric article, in this instance a 
conveyor belt 16, which is formed from woven fiberglass and coated with Teflon® 
and which comprises cut-out holes 25 in certain locations on the belt 1 6 which 
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correspond to the desired pattern of cleats 24 to be formed on the backing sheet 12. 
The woven structure 27 of the conveyor belt 16 also transfers such a woven pattern 26 
to the backing sheet 12 to provide increased slip resistance supplemental to the cleats 
24. In order to permit proper cleat formation on the backing sheet 12, a cushioned 

5 platen liner 1 8 made from silicon rubber is present underneath the conveyor belt 16. 
All of these layers of articles are placed upon the metal platen 20 of a mat 
manufacturing apparatus (not illustrated). The floor mat 10 has already been 
transferred by the belt 16 through a vulcanization chamber (not illustrated). Upon 
removal from the belt 16, the floor mat possesses the desired cleats 24 and woven 

1 0 patterns 26 for anti-creep benefits upon use. 

While specific embodiments of the invention have been shown and described, 
it will be understood, of course, that the invention is not limited thereto, since 
1 5 modifications may be made and other embodiments of the principles of this invention 
will occur to those skilled in the art to which this invention pertains. Therefore, it is 
contemplated by the appended claims to cover any such modifications and other 
embodiments as incorporate the features of this invention within the true spirit and 
scope of the following claims. 
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Claims 

What we claim is: 

1 . A method of producing a cleated anti-creep floor mat, comprising a rubber 
5 mat component, with a mat producing apparatus comprising the steps of: 

(a) providing a perforated woven fabric article, which is coated or 
comprised of a material which will not adhere to said rubber mat component after a 
vulcanization step, wherein said perforated woven fabric article is optionally separated 
from the metal platen of said apparatus by a cushioned platen liner; 
1 0 (b) placing said rubber mat component on top of said perforated woven 

fabric article of step M a" and optionally placing thereon a fabric pile; 

(c) transporting the rubber mat component/perforated woven fabric article 
composite to a vulcanization chamber; and 

(d) vulcanizing said rubber mat component as it remains on top of the 

15 perforated woven fabric article, thereby forming cleats through the perforations of said 
perforated woven fabric article; 

wherein said woven fabric article and said optional platen liner are comprised 
of or coated with materials which can withstand the temperatures and pressures 
associated with vulcanization. 

20 
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2. The method of Claim 1 wherein 

said conveyor belt is made of fiberglass and coated with a coating which can 
withstand the high temperatures and pressures associated with rubber vulcanization 
and which will not appreciably adhere to molten rubber. 

5 

3. The method of Claim 2 wherein said coating is polyfluoroethylene. 

4. The method of Claim 1 wherein said platen liner is either comprised of silicon 
or is coated with silicon. 

10 

5. A cleated anti-creep floor mat produced by the method of Claim 1 . 

6. A cleated anti-creep floor mat produced by the method of Claim 2. 
15 7. A cleated anti-creep floor mat produced by the method of Claim 3. 

8. A cleated anti-creep floor mat produced by the method of Claim 4. 

9. A floor mat manufacturing apparatus having a metal platen wherein said 
20 apparatus further comprises a perforated conveyor belt positioned on top of a 

cushioned platen liner which is positioned on top of said metal platen. 
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10. The apparatus of Claim 9 wherein said cpnveyor belt is made of fiberglass and 
coated with a coating which can withstand the high temperatures and pressures 
associated with rubber vulcanization and which will not appreciably adhere to molten 
rubber. 

1 1 . The apparatus of Claim 10 wherein said coating on said conveyor belt is 
polyfluoroethylene. 

12. The apparatus of Claim 9 wherein said cushioned platen liner is either 
comprised of silicon or is coated with silicon. 

13. A floor mat article comprising at least a rubber sheet component wherein said 
rubber comprises a plurality of cleats formed integrally on the surface and at least a 
portion of the surface of said rubber sheet also comprises a weave pattern of molded 
rubber. 

1 4. The floor mat of Claim 1 3 further comprising a pile fabric attached to said 
rubber sheet. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
29 March 2001 (29.03.2001) 




PCT 



(10) International Publication Number 

WO 01/21875 A3 



(51) International Patent Classification 7 : B32B 31/20, 
A47G 27/02, B28B 5/02 

(21) International Application Number: PCT/US00/40873 

(22) International Filing Date: 

12 September 2000 (12.09.2000) 



(25) Filing Language: 

(26) Publication Language 
(30) Priority Data: 



English 
English 



09/405,883 24 September 1999 (24.09.1999) US 

(71) Applicant: MILLIKEN & COMPANY [US/US]; 920 
Milliken Road, Spartanburg, SC 29303 (US). 

(72) Inventors: KERR, Robert, C; 328 East McLendon Cir- 
cle, LaGrange, GA 30240 (US). STREETON, Amy, B.; 
409 Springdale Drive, Lagrange, GA 30240 (US). 

(74) Agent: PARKS, William, S.; P.O. Box 1927, Spartanburg, 
; SC 29304 (US). 



(81) Designated States (national)'. AE, AG, AL, AM, AU, AZ, 
BA BB, BG, BR, BY, BZ, CA, CN, CR, CU, CZ, DM, DZ, 
EE, GD, GE, GH, GM, HR, HU, ID, DL, IN, IS, KE, KG, 
kp! KR, KZ, LC, LK, LR, LS, LT, LV, MA, MD, MG, MK, 
MN, MW, MX, MZ, NO, NZ, PL, RO, RU, SD, SG, SI, SK, 
SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional)'. ARIPO patent (GH, GM, 
KE LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

18 October 2001 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CLEAT-FORMING WOVEN FABRIC ARTICLE FOR THE MANUFACTURE OF ANTI-CREEP FLOOR MATS 

^ (5-n Abstract- The present invention relates to specific methods of producing cleated rubber-backed floor mats (such asdust control 
^ though the utilization of the combination of a perforated coated woven fabric article and a cushioned platen Hner 

|Q ^Tthe^tiS Sthe metal platen of an in-line dust control mat manufacturing machine. Such a procedure pemu ts a more 
00 mt^ of Producing cleated anti-creep dust control mats than previously followed. In particular, the fabric article is ui 

S ^3TS^J«^irSten«y constructed from Teflon®-coated woven fiberglass which will not adhere to the , «*y 
C? rubr^Tinemofthe target mat and can withstand the extremely high vulcanization temperatures and pressures reotured dunng 
^ ^o^cTn of adust coSol mat. The cushioned platen liner, which is preferably comprised of or coatedj«th s.b«x,^ .smibzed as 
° Tj^teZ^ZZl* platen of the manufacturing machine, as well as cushion for the molten rubber as « ,s pressed hrough 

Ofh^^^orteU^orations during vulcanization. Such a cushioned liner material substantially eliminates any problems due to 
^ S SSS^e molten rubber as it passes through the article perforation, Tne produced mat as well as the 
!^ woven fabric article/cushioned platen liner combination are also encompassed within this invention. 



J? 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US00/40S73 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : B32B 31/20; A47G 27/02; B28B 5/02 

US CL :428/141; 15/215; 425/363; 264/172.19 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


•Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 428/141; 15/215; 425/363; 264/172.19 


Dixumcmation searched other than minimum documentation to the extent that such documents are included in the fields searched 
428.15ft. 15/217 


Electronic Jjui lust: consulted during the international search (name of data base and, where practicable, search terms used) 
EAST BRS USPAT; embossS5 nearlO beltS5 and (belt$5 same (fabric or woven)) 


C. DOH'MENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation ol document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 4,902,554 A (LANG) 20 February 1990, coL 3, lines 50-69. 


1-14 


Y 


WO 99/04942 Al (DENNEY) 04 February 1999, page 16, lines 15- 
25. 


1-14 


Y 


US 5,304,272 A (ROHRBACKER et al.) 19 April 1994, col. 4, lines 
25-45. 


1-14 


Y 


US 4,332,847 A (ROWLAND) 01 June 1982, col. 6, lines 5-15. 


4, 9-12 


1 | Further documents are listed in the continuation of Box C 


1 J See patent family annex. 




Special categories of cited documents 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document published on or after the international filing date 

"L" document which may throw doubts on priority claimm or which is 
cited to establish the publication da;< of another citation or other 
special reason las specified) 

"O" document referring to an oral disclosure, use. exhibition or other 
means 

"P* document published prior to the international filing date but later than 
the priority date claimed 


*T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

"V* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
05 FEBRUARY 2001 


Date of mailing of the international search report 

21 March 2001 (21.03.01) 


Name and mailing address of the ISA/ US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer 

WILLIAM P. W ATKINS III 
Telephone No. (703) 308-2420 


Jean Proctor 
Paralegal Specialist 



Form PCT/ISA/210 (second sheet) (July 1998) * 



